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(54) INFORMATION INPUT/OUTPUT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reinforce and extend an 
interactive input/output environment. 
SOLUTION: This device is provided with an infrared LED 
panel 3 for irradiating the back side of a translucent face 
2 with infrared light, a CCD(charge coupled device) 
camera 4 for image-picking up only infrared light that is 
made incident from the translucent face 2-side and a 
projector 5 for projecting and displaying an image (which 
does not contain infrared light) on the translucent face 
2. When a user brings a physical object as input 
information close on the front side of the translucent 
face 2, infrared reflected light quantity changes. Thus, a 
controller 6 grasps the change of reflected light quantity 
as detected image information based on the image 
pickup signal of the CCD camera 4 and executes 
prescribed control for display on the translucent face 2 
in response to input information obtained based on 
image information, for example. 
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rat** 1 1 AMmicm® Ltzmm<DmmttiJi 

JiffilWfe*aA»&A**ixfcaMW9^«<3v^, -his 
*ftv MsmftK <t 51BflK*±fE¥SK®(-*l-bTlS«^ 

ir^tt, ^(DA^mm^^L-tcmnmtit lt, '>ft 

•3fc£><£> I Dftf&i: £iV 

±ffi#J»«Bffi#af4, A^AMSt LTA^J^tifc I Dt# 
^Atti^Sfio 

«ot»ffiAffi*S&, 

[f§l?B<Di£*Bftlfc93] 
[0 0 0 1] 

x. knfcA^timKjs^ LTgr£©«#&tB;*j-*-5* * 

[0 0 0 2] 



^7^^^^AW^«^<^ffl^tvTV^ 0 Jtffc 
#4x.H:-^l7*. ^y^V-Mvu (riT*i*H7s/ 
Kt-^tftWi-TS) ^-^-Kftt'^A^S 
■fc#LTtTi^fc*-1f«3aM^^«i-SJS»Sr N CR 
T (Cathode Ray Tube) J &@Litk7 : 4 7*~7 W ft t*<7)^^ 

[0 0 0 3] tt^Affi^gfitLT, 3^t°^- 

^->a x^u-r -eft, ^ixji^-— if *s#ffl«>#^ 

[0 0 0 4] rtf^^-^w-^^j b^t>*l2>'< 1/ 

g&§rIM>-i- rife ^^Sl-^&ftSBKfeo 

[0 0 0 5] 

x.ifc#3\ Jt!EbfcJ:5^mST*<7)t»SAttJ^^X- 

30 xtimmt bT^fflL.fc^•^co^^T#x.T^si, it 
? v^;<*^±.<DQr%x<Dm^te?tz--r. 

W^^W^-t-otNT^XLT^Si:, 0iJx(i=>Vt°^ 
— ^SgT-ii« <t 5 C-iUttliCRT^Mf-f 

40 •3^Jx,liA®ffi'ft:S:gl5 5 t Lfc!t£\ 

3 x h 5 i *tciS:S*fr^^ 5 M b< fts^ tA* 

[0 0 0 6] Sfc, ='^\?x.—?1t£tl±*7'< h#— 

h'b Ltiit5^B-;i^->3yf-<^/w©i 
^ ^Hffi^**®EwAS{b(*^a^^m"Itgftco 
Xh Z> i)K M x«i_hia Lfc<£ 5 Vft ifo 

#^ft /K-r yf w v^^w ^ asj&ii tftSo 
[0007] *fc, t-^^w-r^w^e-t-tt, #^a 
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[0 0 0 8] 

AtjZHtzm&m^m^ ^x^-mmmcn vx-^-^h 
bfrz>&&m7r^&t, ti> Atimmt lt±ie 
[0009] ±.wmi&i,c£z,b^ Mz-tt^mwrniCTS:-? 
teziK ^<om. ±m*mwmic*iLxmm$:&&m^ 

£-£3 r t iZ X -o X , r O^^ffi^^^^^^* 
[0 0 10] 

<1. HJSw^^*W^> 
(l-a. «#Am^g<Og#l&«/&) 

d-b. A^it^&mi&m 
<2. ii©ni©ii> 
<3. ^2<ommmm> 

<4. ^3co^J£c>^> 

<5. &4<Dmm<Dwm> 

<6. Jfl5<^5IJS<£>J£fi> 

<7. S6oHJgoii> 

looii] < i . mM<DMm<Dm*(fi)Mi&> 

(l-a. tf^Atti^^wS*W«fi)c) IIS 
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Ko^Tfft9(H-5 0 *:^0^-r*ttrtu± 91ftSIH-5fimA 

[0012] si i is, ^wnnmMmm t Lx<Dm& 
Amxmm<Dm*ttmi&&m&m^i,x^z 0 

M^Jt? -f (LED: Light Emitted Diod 

e) /^;V3, CCD (Charge CoupledDevice) 

4, ynv'x^^s, &v®mmw.6zm?Lxmi$.isii 

is*.?? 5 (l^aBJffi 2 ^ffiMC** UTSSIt P>*t5„ 
[0 0 13] ^3g9f3®2J3\ #!lx.«SBJ!^^7^«(C*f 

<fc o t£=>-— tf wS&mc J; o r A^jtf fga^x. <b*L5 
SM^^/i'i:, A^3tt#l^Cfc^-at&#^^tT^ 

mft-m L E D^/u 3 (4, #Jx. ii^/uffil;:*]- Lt#S 
20 W^aLEDd5*^(Cga?IJ$tv5rt(Cj;o-r«fi)c 

5o ±fE*fl-«ft LED tt^JW^ia 6 (d<t oX^fWl^ 
^Sr^3t-r5«t9(-IHKJ$n5„ SMLED 

2 ^(C*)- L X Mitt £ tl% W(-3£^«CC0*^ L E D 

mwwa2Mt*<b&MLx< zm&mmz&zxoiczti 

30 Sit^P,, ^^S2^W-MLTPI*t$ix.55!p^ 

ytMtf—wxh&^&mhfo^* s6ot*^led 

[0014] CCDA^74lt StifiUCCD 

Id J: *) , ES 2 LTfrt>ixfc»ff SrHlftfflf # t 

7 4 O^m^as^t-^ LT 14, 

CCD*^7 4{iJ;t9«^$tt?)#iat LT¥S 

[0 0 15] /b-^^ 5J4, SiJffliSie 6 ^ 
S2co^ffi^*j-LTS:^**i-5 0 0!l*.tf3.-iftt, ^ 

50 zmn-mmm-r-iJi'? 5 atmtthinx^^ ztnc 
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CD*^9 4^&tt3p-5rai:*S 0 
[0 0 16] Sl»§6«6^ WMW^nnyta- 

«fcflMB«rt>i:fcA*flMS*r»». ^tt, rc7)A^fi# 
[0 0 17] H2lt JiCIH«n»6a>Aas«AM«r9 

"t\ LEDJBlblBJl Ofi. #^»LED^/U3tcKlt 
6*tfc«*^fS5^Mft LED Sr»31flB»i-a 1t«xomKa 

[0 0 18] mmAtfUl ltt, CCD^7^74^f)tt 

i o Tifc&lf lt A*B4fc#ya» i 2 [cms-t 

So 9 , pj^A^J^ 1 1 tftt, *a«ffi2^6C 
[0 0 19] A*®«#yS8Bl 2TU 09x.JJiO«A* 

[ q 0 2 0 ] L#vMS*J»8B 1 3 tt, A#Hf«#HSSl5 l 

«£K£LTA*Wlfe«!«m 2ic>E^i-Sc -LISA;*? 
BIKffiaffii 2 t^, b*v>fiftdWffii 3fc*3vvci5B£ 



[002 1] ^r— 1 4 tt, A*MfcM« 

A 1 2 K J: «9 # fcix*: A^tf m&WL <9 ii*, r CO A^Jtf 

*^-*JEibg|5 1 4^^t-<^WM(:M^7 p n 

am&mfrz r t tc#s Q 

[0022] B^i^JcA 1 6 ^fgfbgp 1 

£%mm^r"r—?) ^LTBt^l 7tcttt*j 

^cLTRGBjf^^l 8WtrtBM^ 0 RGB 
m-^fe/SSBl 8 Til, _blBH«^SSl 7^^W*&^tb 

Bff LT/n ^ ^ 5 Lt ffl A 1 5 0 r 

20 tffcJx*l(W^#Ufc^KJ:«W^**3a8BB2 

[00 2 3] ( 1 - b . A*flW8©*a«f^) ± 

Hl»J^^ 2 N*Hffi2^»lc:»U"Cf4, *G>Wffi*»&* 
£Hft L E D^A- 3 {C J; «9 **MSWtea s fl8lt £ *tS 

^T^^7t^5^^ffi2Sriiiii-SC0Tf^ 
5tt»*>fei:-e. ¥»Wffi2tcrSJtSixS**M6*S: 

cok^tbS 0 rcoJ:9^LT^m$n^PA^B^^ 

40 ka«iiwh:u#vh»»w»i s^ea&sn. m?» 
[0024] ±K^A*H«v^w<o*tb«Batt, m 
^-tj:?^ ft-fA^pftfttaaw 1 2-ett. ^^^^s 

lOllilsv^ CCD#^7 4a>kH&A;*JSl51 l Sr 

mmr-?Km-5^x. ±m<Dx^{ci,xmm^t{cm 

L i n t t LT#S 0 ft*3, ^W^^B^rr^co®^ 
so m^^u^^fflLT^tt^SipATjH^^^ 



Lint tt51t3&^5)il5o AABfWBSOTl 2 
tt, Wt<**ry~7S l 0 2tc*3Vvc* ±ISS2PA;*;B« 
u-</ul i n t SrU^vHIHBIWffll 3 ^fc^LTIEIS;* 

[0 0 2 5] 4*3, S^A^BffeW^L i n t SrtftW 

^<toT^4^#^£2flA^Jlil«^/V'L intSr 
[00 2 6] ±fBO J; 5 \c LTS^I^ ^ L i 

mt>tiz>mi&mmteifc<D£ ? k lt#£ «t 5 ^ s*t5 0 

&&Zfeft<D7<timi&tnMU 1 2 <Z?*Qfa»if^Sr*i-7 n 
— FT*fc5o -£>i§£\ A*Bllk«ya«l 2tt, 
Sfc-f^S^S 2 0 l^V^TSSE^A^Mfifc^/WL 
p r s Sr^ffl-rsaaSr^fi^So ^^^^A» 

e>*LSft«T*fcSo A^BffeMSSB 1 2^^^ 

>^^S 2 0 2*^*5V^r, K*A;ftBfft W<^L intt 
JhSEm^A^M^U^A-L p r s (DW^m^ir^ 
(L=Lp r s -L i n t) * J; o XWAXJ] Btt 
u-^L«rJWli-«. AfttfjKtt* S^A^M^u-^ 
Lint t±IBA^jH^^^L p r s £ LT#b*bfc 

«fcoTH5>Ayj®«u^</i-LSr#5J:5^*ixS 0 ffio 

W<A"L i n t }£^~£§lffi<^A;^B^ W^L p r s 

[0 0 2 7] ±IBO^t **mB«fl^ottffliM^«r, 
^Rtoo:x— if 2 offirffiffl!lt?<7>lb# k *KBIW 

"TSo «*fi^.— iftt, ¥SWffi2©Mffi«fc:tev*T* 

m&m^^xwfe&n*) x 5 ^t5^§^\ r r 
m 2 (Dffirffifl«-*5t ^a-f*i|£awi 2 a»&»< bi*x 
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U^/H i n t ^ilBflft^A^W^W^l-Lp r s i 
tt^-Cfe 9 , A^Bfc&SfflS 1 2 -Ctt, ^>A^H^ 

[0028] rrx% «x.arjiia(o«iiBA^e>3L— if*s» 
^^^ffi2tc*t-LT3a-^v^v^ofc^-rs^, 

mm 2 £riii© LT^-if 0#^^SJt^5*^j»3t^ 5 
io ¥^B2«riKiUT*^^Sil^S316»*** 

»1 2^b^-fc#^tCB, if^#^c*tj£i-5Bf« 

ffl5^0S2PA*H«U^<^L i n tlcatSaffi^A* 

Bte l^/l" L p r s U^/W^* (CtftJjD LTV^< jRJfi 

k^XtilTLbtiZo rtUOSCT. *&miItf£ft$&<bLT 

B*W*ixSiB>A^®«u-<^Ltc:jSi:-C, 

2 KSSfirT £^--if Og?^* ^ffi^L htiX^ <Zb\£ 

20 ^3SKS2^b3 0 cmJ£JU*g) t?», ^^AW-SltL 
[0 0 2 9] Sfc. if^-t©#flcSr*»Wffi 

2d»b*aa*iBi«v^«iB-T?, «*.are#«>«*: 

{cL/c^-rSo ^(7)^, 2 ^iSSWS^— if 

30 tli ifo^lcfefc^ffiS^Bi^^^/^^ 

2 ^^^fc^(^fcS^-ifO#^^<D^rtffl L 
[0 0 3 0] ^S2 0«JO^ 

9 >r ^4-r >-^— 7 ai^r x<d7c£><d£& 
fts^frk {.xmmzitzm&tazifccDX ? 

btlZo {fcf, *||^?g«-Cfi^SWffi2fflW^bC0gP 
^lftoSW3tatrJ:oT»bix5B«(-£^>TA^« 

50 je&Ufc^i*, loCIt *^jS6S:SW^-5»«:T*fc*Ltf 
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14, ±$<0±5lcA{£:£#kL<l«:CD— -^cofd! 

fcsrfc&iffijfflU «r£<k5(;iL-c, #Ri4Mfe 

S 2 lc*t LT*^7t5r-^-x5 4 o ft^fcSr^S r i: t 
[003 1] Sfc, 0tJxii^ 

UJt<r>K%st L.X^ta^tiixt£ 4i^r ¥39§fi 

®fgifgl$£;i^T-fo*U4^^f1^ (BP*>A* 
[00 32] £ fc. ±iLfei9 

(4, 2 (c*t~r sseskcjs cxmit-tz 

[00 3 3] Htr, ^ 2 f4iitji£cD J; 5 {-^IxfS® 

t£*mw<7mwi&m&-&trttti ^ ?> #7 * go ± 5 & 

*U VrtC'^Artimt Lxmj*<Otcib<D$m\B}2&ts:!f : £ 

-T5 Itistt, rroj£-C:*:3MbflSHJIifc* s/^/^/u 
fciri»4A#<S&5„ 
[0034] LT< ^JgPJffi 2 ttPHtSS^'^/l-'i: b 

t * 5 p« = ^ — HfficD 4 5 h go £ -frfch 

x\ ^-v&znt^zL—mmcttL.xmteifizji'owi 
ft&nz-z i. i ic-r § & k^mmwmft&mm.-tz r 

zktfxzz> 0 

[0 0 3 5] ::*L*T©KWfc:J;51S&«:KS*;t-t, ¥ 



[00 36] El 5 K«\ a— ^*sfjMRAa^Sai 1 fcfU 

tt^iSWB 2 &imwfrb&tzvm&7F:£irix\,^z 0 m 

1 1 LT^p ^ 5 *>P,^B 2 i^M l-X&BZ 

ntcm&xh&e 

[0 0 3 7] *rLT\ a— !fg#^SLTV^5#j£C0 

lfI2l^t>3 c m~3 0 c m^ffiCO^HrtCOSEill^ 
20 fcSi9tc§ix5 0 

[0 0 3 8] rixirit), 0tJx(47t=^.— IlMttJ^ 

tit ^-^tm^m^itM^&vmm&mizixit. 
^stppg (fli*.tf*fj>@flD aaufci:*^^— »ff 

^Jx.f4, *S*ttfc«MWB»-f*oT, ftiiroPWg 
c^^-ME£ig^£i£fc?>, ^i^1tffiAai^Ke(- 

-TSrir^So ife*3, 3.— tf/6S^KB2C0HuB* s e> 
[0 0 3 9] -~T% H6<D7n— hli. JilBH 

mbYF&^-f* zvmcTfrtmmmftte. ±k ltsp 
6 ft<oxt)m<&>>mm 1 2 *s^(±jiii^tff#t-s^<^ * 
xxtstgm&mm-tz kmz^ f—z^-^mmn 1 4 

so ^-^_^>^.y 1 5fr*&#j$tufcyo^9^tt* 
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[oo4o] z^m^-r/i—^^cm^Tte. 
y-y-fs 3 o i \zL&\,^xmE<D&&mmmm*bAt>m 

#VHE»J»SB1 3^±i9KSSix5) ^LT, #Jx_ 

«MU mtfiiW, A# !f) Wa«E2lcfc5 
(0fl*fi*+cm) iS-Jv^fcfcSKttfflMIMMRi: 

[0 0 4 1] ±|E^f^S3 0 1 ^^TgSSfto&Slfc 
USixft^ofei^Cfi^Ty^S 3 0 8trilA/T\ r. 

nzWfrfrti, ::r^^a —mmM^m^ £ frx i/ ^ 

0 l (D%m.\^-WlirVZ>) fiK mMMfi^^tp<D 
VtmxfoZ>W&\a~3:x'rv7 > S 3 0 9 Kit*, 

a-HMOfteMtt, 0»J tf — * ^ I* Uj^ 1 
[0 0 4 2] rtlCTLT, ^f^S3 0 1 K43^T 

[0 0 4 3] JgK^T^S 3 0 3^*3V^-Ctt. ±15* 
r^/S3 0 2^T^ffl$nfc^^{ig^Cfc¥ 

2 WSSWLt^ ^ ^ ^IffiM £ ^ 5 fc 

a— ®®*^/B<7):/n^A&£X-^vr, Hit 

[0 0 4 4] rC0|^, ^ — ^IKtbgBl 4te. XT 

3 0 2tCTttmS^^^ffifi^*fl£i-5* 



[0045] ±is^t ^/^s 303 (Dtum&nnzntc 
m*. xT^ys 3 o 4tr4ov^T, a^*^^^— ^ 

rT\ r»f^frj fcf±4 £ 3*Wffi2<o*ftffifcj3V^"C3BEIE 

10 i (Ltl/MI^S^tJ:5^3 cm-3 0 cmgft) 

2<nmm\^^xmmm\^&&mw*mm^ftm^ 

Ol&ttjfiS^ = — KffiMtfS^S £ tlX l > 5 t ^ttS 

[0 0 4 6] ±E^f 3 0 4m>T^^^-H 

30 tiftfrofz 1f36S3aEEirc*aMffi2±Sr»L* 

SrJB tt v ^fcffi»s > a -®®Mco^|^S 0 «^ 
^(-l^r^^S 3 0 1 ^M^cJ: 3^£tL3 0 

[0047] /^*5, r r xmttm*At£<D^xtemm 

40 ^^m^^LT, Mill r-^^-^^^y 1 

A^ff^O loi LTBI»nrtBftt?ltt?«>*. 
[0 0 4 8] X^^/^S 3 0 4tCjol/>T^^^— ®@M 
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[0 0 4 9] XT ^//S 3 0 6(7)Ml«xy^-I^ 
S 3 0 6m^lt ^T5/^S 3 0 4(CTtfefflSiX^i 

^Ttftffl«rtf5 J:5^U"Cv^5 0 rotfeffl«ygtt, A^j 

9 ^4§^i-fi> J^^S 3 0 6^^^7^-/^S 3 0 1 

ri ^-if a s - *l£ -e t issfc 5 * - ^ hbbm_L£>s^ 
[0050] rtu-^fLT, xry/saoera^ 

[0051] <2. mi<Dmmmm>m^ mst? 

fcfflf ^Affi^i^ l ^#^4r t> i fc -T 5 
11 1 1 £#fi?> UTtfeP^-r So H 7 jctt, fg 1 O^JfiO^ 
«36««*»K»Sixrv^a. B7fc«i^l^3aS©» 
asott/Sr*. Jfel^B l Rtffll 2 ICS Lfcifiit t |p|«t ± 
[0052] ■Hrictev^Ttt, fr^mmm 2 <Dwi 

iHiltttltl D^K3 0^(^otI/^tti 
3flS*S*tTvVa o KDID^7-K3 0^<®^ Mi 
if Sr^fSfc«>(7)if«i: LT<D I D^-va* 
i^iXtV^5 e i8lt I D;*7— K3 Oco^Stdfit^tl 
/c I D/n^— ^<^— PJSrS-f-t^-efcSo I >- 
30att, Mi^fii^ I D^7— K3 OlC^LT, Mfe 



[0 0 5 3] flijiLtt, |2 7^StbTV^^— iff** # 
tjfot^S I — K3 0^»ffi^»^^fd I D/n^ 
->-3 Oafc*»Wffi2^StUTlRlJt-CiS<5*tSJ:5*- 

$g£ LT#&*ifc I D#— K3 0icfflS-rs««ESB^^ 
I3\ ibi 5 ifH8^*bfc±54 I D/^^— >3 0 a 60 

^Afti^g 1 (DWSmW 6 "CM:, ±IBO X 0 I- LT# 
io ibfrS i >-3 o a OBHftS:, jjr)£<0*lfcrt*«: 

[0 0 5 4] WBUfc I DfllfSicS^V^-CllfTi-^tffli 
ibZtK — WfcbTtt. HI 9 tr^-r J: 5 LT I Df#$6 

0 tezL—F&mmrZtiitXDX— K-efc «9 , *£>Sffit;: 
20 »j&>ft-cv^ I D/^-y3 0 a <k LT^— if r k \c 

3.— if<£>— A~?fc<5¥fta s Sffitf> I — >-3 0 a 

-K3 OSrSSLabfcfc-t-Si:, 09x.tfia<Z> <t 5 ^^ft 

^ioTv ^«tt»^»js^-* *=mwm 2 ±©flat»ca* 

30 Sf^S^^^ ^ tititf, iftt**Sixfc^^a— M 

[0 0 5 5] ^V^T, iilfc I Dtf«^S<5V^H?T 
-r-<#^ib^t b T <DftL(D$l & 0 1 0 tC^-To HO 

(a) ^*3V^Ttt, «|7^3lSr#^/^e> 
¥SWS 2 CDHU^AZlo TV ^-5^-— if <D^>7jk £frX V ^S 

i>\ Bio (b) ■(^ti^atfg 

7*/l-y3 KDIE^LT I D^7-y3 1 a 
40 HTV^^t^i: $ttSo C<OID^->3 1alt ft 
{cms Ktt^± I D/^-^3 0 a i: J: t) 

MilO (a) tc^i~J: 3-— 1ftt«R7* 

-r^o rjx^io, ±tm9<DW&kmmi^ it^Atti 

yj3S»l<OffiiJflP$£flt6^*3V^T I — >Z 1 a^I 

SKLfcl DfflcS^i^, if^^oTV^ 
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a^ffi 2 ttS/T s ^ r t tcft 5 0 
[oo56] jiieu 9 x«:ei i o ± o tam^n 

mi-^^^^J^S6(D^S»]^^EIi l^-To ft 
I D/^-y3 0 a ^-r^Ttrv^ — ^^ig^ijpiieti- 

Z>tz£><D I — y^r—f? ^thb&l r>'<?— > 
"f—$ k k <Dttfc&^1r^—7 f /\S7 f ~?fr 
tethZtiX^Z^kk* 3Efci, iftc^HS-TS^^ 
^- —a ffi<£> rt ^ £r 5 t*— * dUftM * iit v ^ 5 r t & 

[0 0 5 7] (HI lfcjSVvCte, jfef^fy^S4 0 1 

^tf-^^-x^^y i sicteW^ixTv^ i 

[0 0 5 8] ^Lt, ^"ry^S 4 0 1 K*5l^T, fak 
£>cd I D'<?— >-3 0 a*SB»*ix^:^T?feixfi, 5fc-f 
^y/S4 0 2|:i3^T, 0y^iA*iif««yaSfB 1 2 

KJ: fl&WSftfc I D/^-y3 0 atf>&tt«flfc«#6rt 

»a$i 4«%hhip o s ^ Lr«j^-r^j:9(c$tt 

— *mW)$$l 4ii, ^XS/^S4 0 4(C*5V>T_b 
IS^x^S 4 0 3 0«La^J:f9K*.UiLfc7«^^— ® 
fficox-^(cS<5v>Tiij^^g|51 6 [cX 9 ^ — Hj 

z. <D k * , 7fyyS40 3i:tMJ *L'fcffiflHW» L p- - 

o s Srfijfflur, rcDfi^tf^p o s fc*tts-t-a^aw 
^ m&wmicmirzmffl&mm-zzkictzz. ft 



[0 0 5 9] <3. m2<Dmtfo<Ojfm>*369ib LT I 
T#cM, r. <o J: 5 ft#ffico I DBBISB^utt htitM 

^o^t, ^m<Dm2(Dmmmmk^xmi 2R 
urn 1 3 i.xmw-tz. m 1 2 .» 2 cdh^cd 

10 Sr^LT^SfccofcStU r rTf*¥SWffi2 ^ LT 
I D^7— K3 OSr^ofc:^— WaroTV^Sfll^dS** 

[0 0 6 0] r<£>4§£\ «x.tf*awffi2«:*wk»c:» 

tc^ct lt i D^f^H 2 0 as»tf & tbs i 5 ur tsw 
$i^Tv^6o r<^J:5^iDB»Sgfi2 0S:8fifi:W^t9: 
»t5«^Sr«5ii^, #H»ftarj£fc±t> I DflNR^WR 

20 tL/c^^— =3— Kft^cJzSfa^MDlIMSr I D^7— 

.x$>zm\ «f^«*s*5— »js©«rt*«ao^fc 

titf, Eimt-cfc I DfflffRi: LT 

[0 0 6 1]^:, I DffS^rl D^7— K3 OtefltftlE 

»fta«W-e*>«r.i:3asfiF*uvO ^^St-ctoT^ 
30 fSLfclDa— Kx— ^Sr3Sm"5T«BftJ:5^lD^-K 
3 0^M«i:^ IDl!lii2 0t1^(7)ID 

<t 5^Mt5r<i:?im^^c Se>i^ ID 

-efcixtfJgtt^Wttft^Sr I DtS^i: UTB»pTtB^« 

[0 0 6 2] mi 2{C*5V>Tfc, *<03pJffi»tBi: LT, 
ID*-K3 0Hta-f (^pft) trm&rsWJflHRj: 
LTco I DflMRSr^UTV^St^i _bf5LfcJ:9 

40 ftv^jx*^^fe^ffioT 1 Dmmmw:2 0 ^ 1 r>\nn 

[0 0 6 3] r^T\ JilSLfcJ:5ft^2 0^J6<7)?Kffi 
^ LT(Dfff#AtU^^S 1 A<7)«^c^[gj 1 3 fC^h, ft 

^<oH^tt¥38Wffi2tt****LTv^Sdsa^©r. 

^LT»lLED^/V3, CCD^^74, XtJ? 

LtPMflt^o il3^ftf#AtilMIlA 
50 -cfj, mi 2|:tR«Lfc I O.dSKftfett 
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TV^o rcOIDBfflaS«2Ott,"0f^<75IDB«*S: 

mmm*. mm^um^ti^iuwm^^^xms. 

[0 0 64] ft*3, **«(0«IB©««Affl*Sai 1 A 

rtf^St^cte. ©J^g 6 Ox— *^<— *Je»BB 1 
4#, miUASSll Al:i 9I»L^ I DM^C) 
«p3&Ufc^=*— Hffi^— *£y*— ^^^-y l 

[0 0 6 5] <4. ^3cr>HJEC0f^>Ell 4 ft, 

ov^-cttra-w*trftfLr»wt4!fi»-j-a. hi 4^ 
^whsk m^^m ^xmmsm e Bm-r 

tOTfcSo ^mmmm^m m^mtimm 1 a 

mztt\^xfto^k&x$Z>i:5\z.mj££tiX^Z> 0 & 

*5±Egfi8t2iii, *»Hffi2©t(raB^&a«sn 

5 tcSff prtBftffitt^KB $ fttttf J: 

< , HR^ffif SAW^gg 1 B ORBflMfc i o T til 

^mmA&xmw 1 b * ot# 
Mn<omm?<mtimwiB<Dmmm^\,^xtemm-r 

[0 0 6 6] Bi5fc flMRAttl*SS«iBJ2:fll*.bix 



0 , H 2 I3t IPI-as^^ov ^TttlB-«F»*rft 

6^*3*tS"7*— ^-<— ^IgSbSP 1 4(DrtgM»&£ tt, 
09^tfS«*«2 l *»6«BR5S«KaSfllSix'C< 

[0 0 6 7] roi§£\ x— *^--*ra&SBl 4f*. C 
PU (Central Processing Unit) 14a. 14 
10 b, 7K^^14c, M^ny^4Sl4 
d^^{ix.T^c5tOi:^tLTV^^ 0 CPU14alt 

2&CCD**7 4\Z£VffijML]^X'&bft%mm AX* 
§:imW:2 lfrhWte£ti&y*-*iBttmr5\,*xffim 

<Dmm^&mft~%m\z.mfSL£tix^z> 0 ^^ynb 

fi, C PU 1 4 a ^»J»«iaS:llfi^-SBIic:iK«i: £fr 

ti&o ^o^^ey l 4 b W5f-^^^W 
20 B»fflL«l»tt. 7K^!)^ 1 4 etc J: 

Hfc»*a*r k ux&iFmzt-m lt k u^^i^v ^x 

CPU14a3&S»Tt5 0 CPU14a«lll 

[0068] 4m^ttom«AtuAttit i b 

30 *^0»*(DftlJ1l(Si«6^^^TttLED3ft«aE 
SriSflM-64W*ab6li^. C PU l 4 a ttSSfS i"-<# 

i 9 *cTtoKsnfcBa»«#^a<5i ^rg« 

40 rntc:J:!9, #^LED^^yl^3fl N LEDUMS 

[0 0 6 9] ^<D&?tZVXMf&£tvZmS<Dnn<Dl& 
Wit Lt©tt«AU*8t 1 B<D*Jffl«^ol^TH 1 6 
*#lfCRWt5 0 HI 6^*3V^"ttt, ^if^/^ 
y^^^>-t: 0 ^-^^4 OSrttfflUfti s fe 3 f £ aWB2 

50 {^ffifflUt-^ I D^-:/<b LTOSf^HffiJ&sffite, 



19 



(11) 



♦SBIPFi 1-53111 

20 



[0 0 7 0] tfj&fi^.— if**, ^WffiflBSr^ 

5A;/rt»*fcL-t\ ^-yt;^y^^H4 0(Z) 

"e*>ads. »jwaai6^7*— *^<— ^rawwi 4 (cp 

U14a) Til, r<OA*Wfft£LT#tf:I D^^-^ 

-^-yixnv-t 0 ^— ^^g4 Otli, _hsSOJ: 5^UT^f 
*CDWI6 t m—ftmvm&r— ? k ITS 

[0 0 7 1] ±|EOJ:9(-U-ca^ff StLfc**^— * 
TiL ea&SnfcBlft^— ^SrffRtf^^ey l 4 b{c*f 

x o twrnm^SM* i 6 RUT-p^-xmrnn 1 

«1 6^T^E$nfcHfifcdS % ®{g^/£gt$l 7 x RGB 

<tT\ MMii 6(^i-«t /<-y.t/V3> 



-y^3^tf*-^ta^U*tf6RWfetr5rfc* 

[0 0 7 2] I2l7tt\ JdSUfc'*— y^^rn^h 0 ^ — 
^S§4 0Ox>f ^^l^fV^/W 0 b lcm^<Dmi& 

10 (CPU 14 a) ^ll)M/Tt7P- ^ — htrfc 
5o r<OH^*-f-± 51-, jfefCPUUall 
:7"S 5 0 1 ^joV^r^tH®Mf#^S^^T#^>n^)A 

rfc*saB8USn«fc, CPU14al47f^S501 
fcxtAz-C, JilE^s/^S 5 0 1 M*SV>TK«Lfc I D 

/^-y^sMAtti^gt i Bc»et^«r^t 

20 ^ Wx-MTt*— *^<— l 5^4oV^. ^f£if# 

Sf^o i d^°^— >-co^— ?tf&M&®l£tlX\s^Z)h<D 
k&ti, CPUHall At}^tiitlT>y<^ — >ky s 

— ^-<— ^^^ey i 5^c^&jfiftSi^rv^5 i >-<d 

[0 0 7 3] ^LT, ^-t^^^S 5 0 2{CjoV^, A^J 

sttfc i Ds^-^mmAmtimw 1 B©»js«fiBSr 

^fy^S 5 0 6(Cii 

El B^jJ»iSrtt5^yt/V3yfc°a-^Tfe 
^5 r ^ Lti^ r <t WJ^timcil s/ 
^S5 0 3tcjt* % y-r^^^Yi^—^^M^xm 

fy/S 5 0 4tCiitfo 

[0 0 7 4] 5 0 4^*3V^Ttt, ±M*"r v 

/S5 0 4t£:fcl,vG£{f Lfc^m^-iS^bTiUfi^ 

^ix/c^^r a* WJ $ ixft v ^it^^H, ^ *r y 7 S 
5 0 7^S 5 0 3->S 5 0 4 ^aSrS^UTj^!? igf 
r^tcj:^. ^^y^S 5 0 7^*3V^T0ff3tl*IB36saSB 

t^J;^^^ 0 ::t\ ^f^S5 0 7(:m 
ffife&fffi&m® IstiW&ia^h k J: 5 
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5 0 z.<D&ot£^m^<Dmm*wn£fiz>m&t\^x 

ft Mi^^yt/^>t 0 a-^gI[:lTOA§ 

— y -Jvu n > b° ^ — ^ g f# cfa Jb d h ^ 

fct^WtbT, «*.tf^y^S5 0 7K«V^T#3BB 
Sa^bfrfcii^Kft fpT^O^i^— * ^y-fe— 

2 icm^ k* Lfc&fc: £ (D/V—^\z.m 

[oo7 5] ^fs/^ssosm^m Sff Lfc^ 

^ItGMN) Srrn$*n^*5|cJ;9^Wffi2fc*fr 

^JcK5J:5U:£*x5o ^fc§ICCPU14a^ 
frT L-Tft jfefcH l 6 \cia\,*x*<D9Wm 

[0 0 7 6] <5. *4<DH*0«*>B1 8tt, 

w<nm4<Dmm<D]&mt \^x<DmmAmxmw:<vmj&$: 

^Ltv^o r©Hfc«1i*^tti;frS&»i eft 5fcK 

n i 4 ^*ufcjB 3 (ommmmt Lr^tt SAta^g 

■ 21ft l^bSlfSS 
[0 0 7 7] tr5T\ rixSWRW^bfc^SJ:? 

*mwt\^x<Dmnxmt)mMx\^ ccn**? 

x.-«xft cttSrtftfPflWli: UTKBtr* r k *"t?ft 5 

[0 0 7 8] r<^|g4(0*JS(0?gJ8^*5V^T 
ft Ell 8 ic^-Tct 5 (r^MfetelcJ: "9 ^> K{f-S§-£ 

[0 0 7 9] fi»Rft **MS<^»ttt?H:, if**** 
$tl6 0 CCD^/^7 4TU rttSr¥SW®2±tcm 



ft<omimft\z*fi&+z>tiL j m (Mm) 

#bT*<b-rsri:^*Sc "t^X\ #J»*«6ffly<OA 

*Hflfc*aa«5i 2 -eft r.<o*uwiftfflf«^^^{k 

T*ft r<7>^^>r>^$nfc<£«^j£«bTBFfS^ 
McDMMxn, jfe-f, *«H-hnyhn-74 1 

[0 0 8 0] ft**, mw&ftttPp-QtiLx&zzkfrtb. 

pR«Miy ; e-h^yhn"7 4 l^b^aw 

h s p * fog/T^^ffl 2 ±W?W5 ct 5 

«ya«8i 2*s*iHH«flM^^v^T^*^MtofedSBa 
itstbTv^affiB mm) *t«b»ju zomtiztntm 

[0 0 8 1] Sfc, rjxi:^^ ^y^e-hay 
hci-^ 4 l *^e>ffllt*ixfc^Jl63t^fs3Sfi2 l 

— *mm$$i4 (cpui4a) \ctt^xfem&tiz>~ 

k\ctj:Z> 0 y 5 — ^-<— *mW)Ul 4 T?ft JifB^vK 

30 

[008 2] ~(D£ 9^, Miy^h3yhn-7 
4 1 fcttffl Ufc'»^^ft 2 

k \^xtefr<D£5temn&mJLt>tiz> 0 m*-&. ¥&m 
m2 ±{cMi.xmm^m^^t^m(D^x\ mz-itft 
My^-h^yhD-74 i^ LTif^xii 

>f >^i"SJ:5t-i-5o rtt^ct ^d^«^SP^®2 
[0 0 8 3] <6. *5^>*fe©«JllB>Hl 9ft ^5 

(Dmmmmk i,x<ommAmxmw<ommmnm&^ 

/^4 a t^j»iKWf7>f^5 acoig^^m&s 
50 tLTV^^ ^C{iCCD^^74Wov ? x^^5 
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£ftT^£ 0 o*f9. 4*<£>^— 7>PF, F, F, F 

2 COT WJt-M LTBlcO «fc o KfcftWt L E D^A- 3 , 
^n^^5 (&IMMKBW6) ifi 

[0 0 8 4] *fc, ~<Dmtc&\,^xtemmAmjjmsi 

r(Ofi/t^ 3 y§MTVI:>ftLt(t 0!l;Ltf#cfc:ift 
* 9 - Y ;?WfHF- 5 0«y a - AKMPf - 5 1 

»nBft«j«*:a*ri:teatea 0 ii9m m&mme 

[00 8 5] ID 1 9 Ttt, tftfP^i: tt^7^f ^tftf^TF 

y — 5 i wt, ^tri^n^m^mn b^;^ 5 

[0 0 8 6] r^T% felfXy^^f^SO^g 

. k«#*^9>t ^iifpf - 5 o <Djmi>>b¥mmm2iztt 
i^«*n»j»»«6iJi*tbTea&Sixa 0 

»«T V (D»«S:»|«E FTffi^WfiR $ ftX V > a £ f S fc > 
ft^5 o<*ya-A»S?5 lSrtwrrsr. ii:io 



-c, Wxtfr u tr 3 vSttST v©tt»rti < > 

[0 0 8 7] ^7^^i^5 0«ya-Ai 

fls? 5 l <7>*f^K«t 9 »1»^«*^«^«B«»KH«* 
*t5t©1?ttftV\ 111 9T'(7)l]^^B&bTV^^, 

£ r. k ^r*# 5 J: 5 KAteM"* n t fcaf* foix 

20 [0 0 8 8] < 7. M6<Dm&<nJ&Wi>m2 Of*. ^6 

(Dmmmmk ^x<DmmAmxmw<nmmMmm&^ 

RtfiCC D*^74^o^x^^5i:» LT^ix & 
ivC*5 D , »J»SS 6 t«*.«H 1 5 <i: H3«T» 

[0089] rco^tcf^, ^—Ftmmmm&^v b 

30 W^@4 2 fr¥lc«poTta«ifi 2 cDfuSf^igLT 

[0090] ^mmm 2 1 k 

5 0 *H*<0»1BK*3V^TW:, ^-^-<-^^^y l 5 

1 4 a ^^f sf -*«#Srg«L-c#fenfc7 f --^rt 
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#BS"T ^> r i: K J: 9 tta**^— # Sr^— 
^^^-y l 5 3&»fe«E*ttJi-J; oK£tiZ>o Z-OWf*?— 

hOjfcft^^PKfei: LTtSatSfcft© 

[0 0 9 1] -tLT, CPUHalt *^<— 

ai^nsriri-fti^ ^-img5W s W/&LTv^m 

[0 0 9 2] #J;t«. hW^S4 2[Z 

fit*. bftTV ^S^*^ (0y^«»Eft*^^/U/«C if 

-r ^ n t \*x% 5 «*r±**/**/w>iBE f*'h £ 

#ftv\ rtU^LT, ±E©±5ft**fcJ:o-r^ 
BtraafiScLT, ^-^-^-ey i 5CTLt^ 

[0 0 9 3] i:r6T\ rtLS'TflRWUT**:***© 

<5< flmAffl;fc3S««rB*ft if 0^*05HV ^StSrcttfl! 
v^c£>l;:. i l l^t J: 5 **ML E D/^;u 3 

cdt\ #^^j:oTfia^ftA*1t^^ma s tT^ft 
V^ (o*9A*flm*^^«ft^ft*l±JW«««dS 
»&*Lfti^) plffitt*sfc5 0 r©±5i»*i: 
tt, *#MftLED^^3Sr«l»U *^ftfo9tca*S 
*^$*^S*^*^A*««*fflffl(03tjHi: ttfl 

«)^Sft*2PA*®«U^<^L intlt 0f|x.fif8SS 



[0094] tit, «x.tf¥awffi2fc»Lrfire>*> 

*3»t «l«SffatfllMW4 if OSS^S: C 

SSE»2llJ«f^frftif^J:f9&«S* 

o**Miwsa6>ttsr.i:^6, ^nz&myt^^thz 

A-L i n ttc^LT, H«v^^^J:9fi<ft* (Rf< 

fta) «t ^ k u-casfti-s mm *sta*« mt its 

5^i:^ftS 0 r<£>#£\ g]2{c^i-$fJffii^g6(Drtg|5 
i^ttm *^M»LED^yW3*s«*Sixfcri: 
tOSCT, LEDIBftSBl OdSKJtfetbftV^ir^ft 

So 

[0095] rix*-eiawbT*fc#»fi^?gliB 

^njg^SSr^ft, *fc, CCD#^9 4tf>ffcb!9t:: 
20 ^>f^njft^#tRitr«M^«Sri:t>#*.feixa. 

g) 2 (^fW^t 6 LED 

^xm^mm^m^x^—^^mmmmnh^ 

tt. **v«hja 2 (c^-t-BfftA^SB 1 1 St^A^®^ 
Ottl 2fcftfo8«BEBS»-X?«>5. *fc. Jftf^flMB* 

[0 0 9 6] i^i^:, **t*BMtSixfc«jfr^S4t 
t-Stt«£^i-5-^ ^ pS^J; 5 ftStE*Sr*f^fll«o 

fc RflUz: LT*^« i: LT <o« ^A^^m^«^-T S r 
fc#iffitfc8. ft*5, r©J:5ftfldK«3V^T. «*. 
«EI8 0fftW^Jpi:T I D^*— ^S:WKS*J: 9 ir b 

nSrKHX-f SWKffi ir *«a*-&to*S ±51^ bTB] 8 

[0 0 9 7] *38WI-K^v^-c«ric*ns««A 
so ^^A^^^I> + A^tf^^iSC/c*J^S»j^^> 
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5 0 *fc, mi^*3v>r(a#^ttj^i^coia^f4^i&Lfc 

[0 0 9 8] 

(r©«WB*ft35S*ttJiiiflHllf«i:UTR*S*L5) 
fflv ^3 i i K ± o T AtlWift&ft o r. t *J ^bE t $ *v 

^-^Hi-Sr t(' ioT0tjx.(i-^^— a— KWi I D 

[0 0 9 9] *;/t, &fflW&«#}'fi-3V>T»P>iT,5m 
t # ©fi«««S:«BJiJ-r * r. £ iSS pfffi k £tiX^^Z><D 

x\ MK&±miT>mmtei?<nm&'<?—>i<c£z>mii 
mwL*w&&itz>&ii^xiiitjtsitz>zk&-*imbt£ 

So o£>5, 0i|^.tf^l©JIJS©^li-etftWbfc:± o 

[0 10 0] *»9]<D^WffiM:*^<*ykftlJ< 
^^/u£ Lr^tg-T505-Cfc5dS, mt-J:f5, #1 
xtf^^®^ LT4x.fc ATlIf fBt^JSg LT^SS 

BicttLxn^&ffoxoiz-rzzt&X'Zzftib. m 

So 

[0 10 1] JEfc, *UJlSlfe«f«l-«<3^T#e>H*S 

Mx-trnmy 1 -? Srsm-t-5gf&# 



2.0 

[0 10 2] wro«t5tc*3SMH:, ««A*^BSUT± 
10 tv^^^LTi^So 

[gisofflm^iftB^] 

[m 1 ] ^m<omm<ommt Lx^mxta^mm^ 
[02] ei 1 d^-rti #Atti^^sf--cix. hnzmmm 
im 3 ] aiSA^?®^ ^/w^^m&u^it-rs fc*» 
[04] ^wMMt^^feS-f-sfcfeo^aKj^^-r 

20 [H5] Hi (C^T1t«Affl^g«<0*IJfflfi»li L-T^ = 

[06] m5iz.7F-r* =.~~mmt,cm-z>mttmm.-f 

[18] I D/<^— y©- #J£r*-nft911|-T?&5o 
[B19] ^ 1 ro^JfeW^ffirolt^Affl^^Brof iJffl^J* 

[iio]$i <omm<DMm<Dmnxia^mm<Dm<Dm 
[@uisi <ow&<ojim<Di(mxmt)%iW.b lt© 

[El 1 2] *«M©J(S2©Safe»^lBi: L-CrotMBAttt 

[mi 3] m2<Dmmmm<DmmAmt>mmmx-L> 

[il4]!3 ©3M<0®JBOflmAW*«lt<Ofl|^«iJ 

[[21 1 5 ] sb 3 <Dnm<omm(om mAm^mm^mx. % 
40 nzmw^w<ofoMmi&$:ffrtmx'hz e 

[016] *3©^©^IB©fiH«AW*3S«<wFiJffl«l 

[eh 7] ^3<Dmm<Dmm<Dmmxtatimm.b ltco 

[ei 1 8 ] m4<Dmm<DMmb i.x<D\mxtatimm(o 

[eh 9] m5(Dmm<DWMb^x(om^xmt:mm.(o 
mmmzffrrm&mxhz,, 
m 2 0 ] me<Dmmmmb Lr^tt^AttiTj^Bw 
so ?ijffl^^*-r«fci;Eir-fos 0 
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1, 1A, IB, 1C, ID jfaAtU^gt, 2 ^ 
gPJ®, 3 MilLED/^/K 4 CCDi7^7, 
5 ^ni/x^^, 6 fglj^g, 10 LEDlgid 
1 1 W»A*», 1 2 A^BKWOffflffi, 1 3 

L*vMtt»J1Wk 1 4 ^r~^-<— ^WSbSe, 15 r 
16 17 



18 RGB«#£j**B, 2 0 I DBSHSS. 2 
1 Sif^M, 3 0 I h\ 3 0 a , 3 1 a I 

D'<* — >\ 3 1 *®:7;*-/u*\ 4 0 yt;wn 
i/fc°^ — ^3SB, 40 a 7*>r ^^WT'-MVK 4 1 

4 2 Mffll^^b 

W/£S§S, so *9>(tfmFf-* 5i ^y^r-j 

fMF\ TV x^fcT^a^t 



(SO 



4a 

I. 



5a 



[01] 

2 i-f^«^£P • 3 (^ttLED/^^) 




[0 2] 

6 (fcHWS^ 



5a 



10 



LED 



13 



1 1 



15 



12 



-18 



RGB^ 



^1 



14 



17 



16 
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